The preferential binding of dicyclohexylcarbodiimide to cytochrome b and phospholipids in soluble complex III from yeast mitochondria.
The binding of [14C]dicyclohexylcarbodiimide (DCCD) to soluble complex III from yeast mitochondria was examined under conditions which resulted in the inhibition of proton ejection but had a minimal effect on cytochrome c reductase activity. Incubation of the complex with 50-100 nmol of [14C]DCCD/nmol of cytochrome b at 12 degrees C did not result in any changes in the appearance of the high-molecular-weight subunits (I-V) after sodium dodecyl sulfate-gel electrophoresis, although a slight broadening of the three lowest molecular-weight subunits (VI-VIII) was observed. The [14C]DCCD was bound preferentially to subunit III (cytochrome b) and a wide band with an apparent low-molecular weight ranging from 8000 to 9000 to less than 2000 depending on the gel system used. Extraction of the [14C]DCCD-treated complex III with chloroform:methanol had no effect on subunit III but completely removed the low-molecular-weight radioactive band. Thin-layer chromatography of the chloroform:methanol extract revealed that the radioactive material extracted from the [14C]DCCD-treated complex III migrated with the same apparent RF as either free [14C]DCCD or cardiolipin. Amino acids were not detectable in an acid hydrolysate of the chloroform:methanol extract, suggesting the absence of protein. Digestion of the [14C]DCCD-treated complex III with either chymotrypsin or Staphylococcus aureus V8 protease resulted in the decrease of both staining intensity and labeling in subunit III but had no effect on the radioactivity in the low-molecular-weight material. These results confirm that DCCD binds preferentially to cytochrome b in complex III from yeast mitochondria and suggest that cytochrome b may play an important role in proton translocation at this site of the respiratory chain.